
STOP 



Early Journal Content on JSTOR, Free to Anyone in the World 

This article is one of nearly 500,000 scholarly works digitized and made freely available to everyone in 
the world byJSTOR. 

Known as the Early Journal Content, this set of works include research articles, news, letters, and other 
writings published in more than 200 of the oldest leading academic journals. The works date from the 
mid-seventeenth to the early twentieth centuries. 

We encourage people to read and share the Early Journal Content openly and to tell others that this 
resource exists. People may post this content online or redistribute in any way for non-commercial 
purposes. 

Read more about Early Journal Content at http://about.istor.org/participate-istor/individuals/early- 
journal-content . 



JSTOR is a digital library of academic journals, books, and primary source objects. JSTOR helps people 
discover, use, and build upon a wide range of content through a powerful research and teaching 
platform, and preserves this content for future generations. JSTOR is part of ITHAKA, a not-for-profit 
organization that also includes Ithaka S+R and Portico. For more information about JSTOR, please 
contact support@jstor.org. 



kmml d % 



THE 




AND OF 



THE INSTITUTIONS IJN' UmOJ^. 



110th Session.] 



FRIDAY, AUGUST 12, 1864. 



[No. 612. Vol. XII. 



Programme of Examinations for 1865 

Proceedings of Institutions 

Cites Ouvriferes de Mulhouse 

Fine Arts 

Manufactures 

Commerce 

Colonies 



T^BIiE OF 

Page 619 

62g 

... 629 

... 630 

631 

633 

633 



CONTENTS. 

Obituary 

Publications Issued 

Notes 

Correspondence 

Parliamentary Reports .. 
Patents ... „ 



... Page 634 

634 

635 

635 

636 



PROGRAMME OP THE EXAMINATIONS FOR 1865. 



PRELIMINARY NOTICE. 

I. The Examinations described herein have been estab- 
lished for the benefit of the members and students of Insti- 
tutions in union with the Society of Arts. Such persons are 
commonly mechanics, artisans, labourers, clerks, tradesmen 
and farmers in a small way of business, apprentices, sons and 
daughters of tradesmen and farmers, assistants in shops, 
and others, of various occupations, who are not graduates, 
undergraduates, nor students of a University, nor following 
nor intending to follow a learned profession, nor enjoying 
nor having enjoyed a liberal education. To all such 
members and students, and persons of the like condition, 
male and female, not being nor having been professional 
teachers or pupil teachers, the Examinations, certificates, 
and prizes, described In this programme, are open on the 
general conditions stated herein. Persons who are, or 
have been, professional teachers, or pupil teachers, may 
obtain certificates, but cannot compete for prizes*. 

II. The certificates are not competed for. They are 
awarded as records of positive not comparative attain- 
ment. The prizes are competed for. 

III. For the conditions on which persons of a higher 
grade in society may be examined and receive certificates, 
but not compete for prizes, see par. 10, (D). 

IV. The candidates for Examination have not to go to 
a distance from their homes. The Examinations are 
held in all places in the United Kingdom where a Local 
Educational Board connected with the Society of Arts is 
willing to make the requisite arrangements. 

V. For a list of the Local Boards already formed see 
page 627. 

VI. For instructions as to the formation of Local Boards 
and their duties see page 621. 

The EXAMINATIONS are twofold— 
{l.j The Previous Examinations by District Unions 

and Local Boards for persons of any age not 

under 12. 
(2.) The Final Examination by the Society of_ Arts' 

Board of Examiners, under the supervision of 

the Local Boards, for persons of any age not 

under 16. 

PREVIOUS EXAMINATIONS BY DISTRICT UNIONS 
AND LOCAL BOARDS. 
1. These are intended to serve two pwposes: — 
(Ist.) To "sift" the Candidates for the Final Exami- 
nation, so as to keep back those who, not being yet fairly 
grounded in the elements of education — ^spelling, writing, 
and arithmetic — nor fairly acquainted with the subject 
or subjects in which they desire to be examined by the 
Society of Arts, are unlikely to sucoeel in that 
Examination. The sifting in elementary subjeots may 



* Except in some special cases where prizes ate expressly 
offered by local bodies to pupil teachers 



be effected in any mode at the discretion of the 
Local Boards ; but they are recommended (for the 
sake of convenience and uniformity) to adopt the 
" Scheme of Elementary Examinations" given below. 
The best mode of sifting the Candidates in the sub- 
jects in which they desire to be examined by the Society 
of Arts is for the Local Boards to examine them therein 
by means of printed (or written) questions and written 
answers; but, where a Local Board finds itself without 
the means of conveniently holding such an Examination 
in any special subject, such Board may satisfy itself in 
any other mode, and state simply that it has satisfied itself, 
that the Candidate is fit to be examined by the Central 
Board in that subject. 

2. (2nd.) Toencourage and lead on those who, from the 
insufficiency of their age or of their elementary knowledge, 
are not yet qualified for admission to the Final Examina- 
tion of the Society of Arts, but desire to obtain minor 
certificates from the District Unions and Local Boards. 

3. The beneficial effect of such Examinations in ele- 
mentary knowledge is greatly enhanced where prizes are 
offered by the District Unions and Local Boards to be 
competed for by the Candidates. 

Scheme op Blembntabt Examinations fob 1865. 

4. This scheme has been agreed on by the representatives 
of the District Unions in connexion with the Society of 
Arts, and presents therefore the advantages of a common 
standard of uniform Examination Papers, and of common 
forms of Certificates to be granted by the various District 
Unions and Local Boards. 

5. It is in two grades, and the Candidates should tie 
allowed to select either grade at their discretion. 

Lower Grade. 

1. Every candidate must be examined in the first four rules 
of Arithmetic, simple and compound. 

2. Male candidates must be examined in any two at least, and 
females in any one at least, of the three following sabjeets : — 

A. A General knowledge of the Gospel History. 

B. The rudiments of English History. 

C. The rudiments of the Geography of England. 

3. Female candidates must also be examined in plain needle* 
work. 

4. Fairly good writing and spelling, with good reading of 
a simple narrative, will be required. 

5. A satistactory examination will entitle the candidate to a 
certificate from the District Union or Local Board. 

HlOHEB Gbaoe. 

1. Every candidate must be examined in Arithmetic, in- 
cluding the Rule of Three, Decimal and Vulgar Fractions. 

2. Male candidates must be examined in any two at least, and 
females in any one at least, of the three following subjects : — 

A. The facts of St. John's Gospel and the Acts of the 

Apostles. 

B. English History from the accession of George I. to the 
Peace of 176.S. 

' 0. Oeogcaphy of Great Brittdn and IreUnd. 
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3. Erery female candidate must also show proficSency 'in 
needle-work. 

4. A fairly good handwriting, spelling, and knowledge of 
grammar will be required. 

5. A satisfactory examination will entitle the candidate to a 
certificate from the District Union or Local Board. 

6. These Examinationa must be held in I86S, on 31st 
February and the 1st, 2nd, and 3rd March, after 4 p.m. 

7. The Secretary of each District-Union and Local Board 
desiring to use the Elementary Examination papers,* 
and the Forms of Certificate, provided for common use, 
must apply for them to the Secretary of the Society of 
Arts, before the Ist of February, stating the number of, 
male and female Candidates respectively in each grade- 
The Examination papers will be forwarded to the Secre- 
tary of the Board, but must of course be kept eeci'et from 
the candidates until the time of the Examination.-}- 

8. When the Previous Examinations are completed, 
a return, in the following form, must be made to the 
Secretary of the Society of Arts, who will then forward 
the proper number of blank Forms of Certificate to be 
awarded by the Local Board : — 

(Name of Board or 
District Union. 



Males 

Females.. 



Totals 



HiGUER GbADE. 



Passed. 



Lower Gbade. 



Examined. Passed. 



riNAL EXAMINATION BY THE SOCIETY OP ARTS. 

9. No Candidate can be admitted to the Final Exami- 
nation without a Certificate or Pass from a District Union 
or Local Board, before which he or she has passed a 
Previous Examination. 

10. Every admitted Candidate must be at lea«t 1 6 years 
of age. 

(A.) Members of, or Students of classes in. In- 
stitutions in Union with the Society of Arts, 
are examined ... Free. 



* The uniform Examination Papers afford acommon standard 
of examination ; and, to promote uniformity in the application 
of that standard, special copies of ihe examination papers, 
with the number of marks to he awarded for a complete answer 
to each qnestion, will be' printed for the use of the examiners 
alone. Thus, suppose that in a paper there are twelve questions, 
and that the aggregate number of marks assigned to the paper 
is 120; the number of marks placed opposite to eai'h of the 
questions will depend upon their relative dilficulty, and the 
proportion of these marks given by the examiner for the answer 
of any candidate will depend upon its accuracy and complete- 
ness. Supposing a perfect answer to a question to be set down 
as worth 20 marks, an examiner may award 20, 15, I2,'or any 
less number, according to the nrerrt of the- answer. Tbnsthe 
candidates all over the country, thotrgh their pipers be tested 
by diiferent examiners, will be placed as nearly as possible 
upon on equal looting. No candi.late should receive a certificate 
who does not obtain at least 30 marks in each paper, the whole 
paper being worth 120 marks. In the subjects of reading, 
writing, spelling, and needlework, it is not thought desirable 
to fix any number of marks as a standard of proficiency. It is 
important that the same persons sliould examine aK the candi- 
dates in any one subject at any centre. 

■fin any case in which a Local Examining Body may ex- 
amine candidates in the doctrines ol Holy Scripture, in tlie 
Prayer Book, or in any other religious formulary, the results of 
such Examination may be stated, by that local Examining 
Body, on the certificate ; though the" form of certificate pro- 
vided fur common use does not include reliuions doctrine. 
The " Metropolitan Association for Promoting the Education 
of Adults" announces that at its request the Bishop? ot London 
and Winchester have established collateral examinations in 
the Bible and Prayer Book, with cirtificates and priaes for 
th<]se certificatees of that Association whoniay desire to undergo; 
examinations in such siibje^ts. 



(B.) Menibers of, or students of classes in. Small 
Institunons;* not in Union with the Society of 
Arts, but subscribing one guinea a year for 
admission to the Exaiuinations alone, are 
examined Free. 

(C.) Members of, or students of classes in, 
'• Small Institutions"* not in Union with the 
Society of Arts, but connected with it through 
a District Union or Local Board, are examined 
en payment of a fee of 2s. 6d. 

(D.) Persons of a higher class of society than 
those described in paragraph I. (Preliminary 
Notice), are examined on payment of a fee of 10s. 6d. 
N.B. The Council in every case leave it to the Local 

Board to decide whether a candidate should pay this 

higher fee. 

11. Candidates coming under the head (D.), as well as 
Professional Teachers and Pupil Teachers, though they 
may receive certificates, cannot compete for prizes. 

12. A copy of Form No. 2 will be forwarded, on the Ist 
March, to tlie Secretary of each Local Board, and must 
be filled up and returned to the Secretary of the Society 
of Arts before the 20th March. The requisite number of 
forms No. 4 will then be forwarded, and these, when 
filled up, must be returned not later than the 27th of 
March. Each of these forms, when returned, will be 
numbered at the oflice of the Society of Arts, and a 
card for each candidate, with his name and his number, 
will afterwards be forwarded to the Secretary of the 
Local Board for distribution, together with copies of the 
time-table. 

13. The printed papers of questions in the various sub- 
jects will be afterwards forwai'ded to the Secretary of the 
Local Board ; the whole of the papers appointed fer 
each of the evenings of the Examination being contained 
in a separate sealed envelope, which is not to be opened till 
the Candidates are present, at half-past six on that evening. 

14. Precise details as to the mode in which the 
Final Examination is to be conducted are contained in the 
Letter of Instructions (Form No. 6), and members of the 
Local Boards should male themselves thoroughly ac- 
quainted with them. 

15. When the Candidates' papers have been submitted 
to the judgment of the Society's Examiners, certificates 
of three grades will be awarded, and the names of the 
Candidates who obtain prizes and certificates will be after- 
wards published in the Journal of the Society of Arts. 

16 . A Candidate who has obtained from the Society a 
certificate of the 1st class in any subject, cannot again be 
examined in the same subject ; but a Candidate who has 
obtained a certificate of the 2nd or 3rd class may, on the 
recommendation of the Local Board, be examined in the 
same subject, in a subsequent year, without again passing 
the Previous Examination. 

17. A Candidate who, having obtained a certificate in 
any subject, desires to be examined in some other subject, 
in a subsequent year, may be " passed " by the Local 
Board, after examination in that subject, without re- 
examination in the elementary subjects ; but, in all cases, 
the name must be returned in the proper form (No. 4). 

18. Particulars of the subjects for the Final Examina- 
tion are given on the next page. 

19. The Time-table has been drawn up to meet the 
general convenience of the Candidates ; and no variation of 
it can possibly be allowed, so that, in choosing the sub- 
jects in which they desire ts be examined. Candidates 
must take notice of the arrangements of this Time-table, 
as they cannot be examined in two subjects which are set 
down for the same evening. The hours of Examination 
must be Strictly adhered to. 

20. TheExaminers will reject all ill-written, ill-.spelt, 
ill-composed, or ungrammatical papeis that may be laid 
before them. 



* Small Institijtions are defined as those which have an in- 
come of less than j875 a year. 
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Time-Table 


FOR 1865. 




TaESDlY, 


Wednesday, 


Thursday, 


Friday, 


25tli April. 


26th April, 


2Yth April, 


28th April, 


From 6-30 to 9*30| From 6*30 to 9*30 


From 6*30 to 9-30 


From 6-30 to 


p.m. 


p.m. 


p.m. 


9-30 p.m. 


Arithmetic. 


Book-keeping. 


Algebra. 


Geometry. 


Trigonometry. 


Navigation and Practical Me- 


Mensuration. 


Electricity and 


Nautical As- 


chanics. 


Principles of 


Magnetism. 


tronomy. 


Astronomy. 


Mechanics. 


Light and Heat. 


Conic Sections. 


Animal Physio- 


Botany. 


Agriculture. 


Chemistry. 


logy. 


Geography. 


Mining and Me- 


Music. 


Political and So- 


Latin. 


tallurgy. 


Domestic Eco- 


cial Economy. 


Logic and Men- 


Geometrical 


nomy. 


French. 


tal Science. 


Drawing. 


English History. 


f English Litera- 


Freehand Draw- 


German. 


Italian. 


ture. 


ing. 








Spanish. 



t Two Papers of one hour and a half each in this subject are con- 
sidered as one. 



LOCAL EDUCATIONAL BOARDS. 

21. Local Boards may be formed wherever the managers 
of Institutions, or other persons, may be prepared to co- 
operate with the Society of Arts. 

22. Each Local Board must consist of at least three mem- 
bers, and must have a Chairman and a Secretary. The 
district for which the Board is to act should be defined ; 
and every Educational Institution within those limits 
should be represented in the Board. The composition of 
the Board must be such as to command the respect and 
confidence of the neighbourhood. No member or officer 
of a Local Board can be admitted to the examinations. 

23. The duties of the Local Boards may be defined as 
follows : — 

\A.) To give publicity to the system of Examinations 
by the circulation of the programmes, hand-bills, &c. 
{copies of which will be furnished gratis on application), 
and to give encouragement and advice to those young 
persons who are likely to become candidates. 

(£.) To hold the Previous Examinations. 

(C) To superintend the Final Examinations. 

24. Local Boards make no payment to the Society, un- 
less they exercise the power of admitting candidates who 
are not members of any Institution in union with the 
Society of Arts (see par. 10 C.) ; in which case a sub- 
scription of one guinea a year must be paid. 

25. A detailed list of each Local Board (giving the 
exact address of the Secretary) must be submitted to 
the Council of the Society of Arts before the 1st of 
February, 1865, when the general list of such Boards 
will be published ; and where a Local Board comprises so 
large a district that, for the convenience of the candidates. 
Branch Local Boards have to be formed, lists of these 
must also be given. All changes in the composition of 
the Boards must be notified to the Society of Arts. 



8VSJECTS FOB THE FINAL EXAMINATION IN 1865. 

•»• Secretaries of Local Boards are partictilarly re- 
quested to report to the Council, before the 15th December, 
1864, how many Candidates are preparing for examina- 
tion in each of these subjects. 

26. In the following paragraphs will be found brief out- 
lines of the subjects in which candidates may be ex- 
amined, and their attention is especially drawn to this part 
of the programme. In many instances the Examiner has 
set down certain Text-books ; but, in most cases, a candi- 
date may exercise his own judgment as to what Text-book 
he uses ; real knowledge, however or wherever acquired, 
will be accepted by the Examiners. In the following 
subjects, however, Political Economy, English History, 
English Literature, Logic, Latin and Roman Histoiy, 
French, German, Italian, and Spanish, the course of study 
is necessarily prescribed with more or less exactness. 



I. — Arithmetic. 

Examiner.— Uev. Alexander Wilson, M.A , National Society, 
London. 

27. Practice — Simple and Compound Proportion — 
Interest — Discount — Insurance — Vulgar and Decimal 
Fractions ; with the principles of a Decimal Notation in 
money on the basis of the pound unit. 

28. The questions framed from the preceding syllabus 
will consist mainly of practical problems, and the 
Examiner will take into account not only the correctness 
of the answers, but also the excellence of the methods by 
which they are worked out, and the clearness and neatness 
of working, which must always he shown. 

29. Text Books: — Any of the modern treatises on 
Arithmetic, such as Hunter's Text Book (National Soeiett/), 
Colenso (Longmans), or Barnard Smith (Macmillan). 

II. BOOK-KEEPINO BY DoUBLE EnTRY. 

Examiner.— 3 tj\m Ball, Esq., of the firm of Messrs. Qailter 
and Ball. 

30. Candidates should be prepared to answer questions 
as to the nature and use of the ditferent books usually 
kept in a merchant's oflice ; to journalize a series of trans- 
actions from a waste book, and having posted the entries 
to the ledger, to balance the accounts, to prove the cor- 
rectness of the postings by a trial-balance, and finally to 
exhibit an account of profit and loss, and a balance sheet. 

31. Text Books: — Rudimentary Book-keeping [Weale'a 
Series). Kelly's Elements of Book-keeping ( Simpkins and 
Co). Examination-Questions in Book-keeping by Double 
Entr}', by the Rev. J. Hunter, M.A. {Longmans). 

III. — Algebra. 

Examiner.— S . J. Sylvester, Esq., M.A., F.R.S., Profesaor of 
Mathematics at the Koyal Military Academy, Woolwich. 

32. Elementary Operations and Fractions. Simple and 
Quadratic Equations and Problems leading to them. In- 
volution and Evolution. Surds. Arithmetical and Geo- 
metrical Series. Combinations and Permutations. Bino- 
mial Theorem. 

33. Text Books: — Todhunter's Algebra (MacmiUan), 
Colenso's Algebra (Longmans), Lund's, or any other 
modern treatise on Algebra. 

IV. — Geometry. 

Examiner. — Kev. B. Morgan Cowie, M.A., Professor of (Jeo- 
metry at Qresham College; one of H.M. Inspectors of 
Schools. 

34. A facility in solving geometrical theorems and pro- 
blems, deducible from the first six books of Euclid, will be 
expected on the part of those who desire to obtain certifi- 
cates of the first or second class. 

35. Text Books:— Euclid, Books I., II., III., IV., VI., 
XI., as far as Prop. 21; Pott's smaller edition (Parher). 
areen's Euclid's Wane Geometry, practically applied, is a 
useful help to those who are studying by themselves 
[Heywood, Manchester ; Simpkin, Marshall and Co., 
London). 

36. The Examiner in his remarks on last year's papers 
speaks of " cases where propositions are fairly proved but 
the constructions omitted," and urges '|the absolute 
necessity of clearly indicating the construction." 

V. — Mensuration. 
Examiner.— John Sykes, Esq., M.A., Fellow of Pembroke 
College, Cambridge, Assistant-Secretary to the Committee 
of Privy Council on Education. 

37. The calculation of the areas and circumferences of 
plane figures bounded by arcs of circles or right lines, and 
solid contents of cones, cylinders, spheres, &c. Candidates 
will be expected to be familiar with the different rules 
for measuring and estimating artificers' work, such as 
joiners', bricklayers', masons', and plumbers' work, and to 
be able to prepire estimates of such work from given 
quantities. 
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38. Text Books: — Lund's Mensuration, Part III., of 
Ilia Elements of Geometry and Mensuration. Tate's 
Mensuration. Young's Treatise on Mensuration [Simms 
and M'Intyre. 

39. The Examiner, in his remarks on last year's papers, 
says he would " like to see a more general knowledge 
of the Elements of Geometry made the foundation of 
Mensuration ; in many instances the candidates have 
nothing to rely upon but an exact recollection of their 
rules." He also urges the importance of an acquaintance 
with the metrical system. 

VI. — TaiaONOMETEY. 

Examiner — Bev. T. G. Hall, Professor of Mathematics in 

King's College, London. 

40. In Plane Trigonometry, the formulse for the trigo- 
nometrical functions of angles, the numerical solution 
of plane triangles, the use of logarithmic tables, and 
angular and exponential series. 

41. Spherical Trigonometry, Napier's Eules, Solution 
of Spherical Triangles. 

42. Text Books : — Snowball's or Todhunter's Trigono- 
metry, Hall's Trigonometry for Schools ( Christian Know- 
ledge Society), or any other of the modern treatises on 
Trigonometry. Mathematical Tables ( Chambers' Series). 

VII. — Conic Sectioxs. 

Examiner. — Rev. Bartholomew Price, M.A., F.B.S., Sedleian 
Professor of Natural Philosophy in the Uuireisity of Oxford. 

43. The properties of the three curves treated geome- 
trically ; also as deduced from the cone. The principles 
of projection, orthogonal and central, applied to derive the 
properties of the conic sections from those of the circle. 

44. Analytical Conies, including the equations of the 
straight line, the circle, the three conic sections, and the 
general equation of the second degree. 

45. Text Books: — Drew's Conic Seotiona (Maemillan). 
Taylor's Conic Sections {Maemillan). Salmon's Conic 
Sections {Longmans). Todhunter's Conic Sections {Mae- 
millan). 

VIII. — Navigation and Nautical Astronomi. 

Examiner. — Kev. Joseph Woolley, LL.D., one of Her Majesty's 

Inspectors of Schools. 

46. A good knowledge of Plane and Spherical Trigo- 
nometry, of the definitions and terms used in Nautical 
Astronomy, and of the various measurements of time 
and their mutual convei'sions will be required, as well 
as skill in the use of logarithmic tables, and neatness, 
order, and accuracy in the numerical solutions of problems. 
The candidate should understand the construction of 
charts; the nature and laws of circular storms; great 
circle sailing, &c. ; the methods of determining the lati- 
tude, longitude, variation of the compass, and error and 
rate of a chronometer by astronomical obsei'vations, with 
the demonstrations of the formulse employed ; the use of 
Nautical Astronomical Instruments, <fcc. 

47. Text Books: — The Nautical Almanac {Murray/). 
Eiddle's Navigation and Nautical Astronomy {Law, 
Essex-street). 

48. Candidates in this subject should be allowed the 
use of the Nautical Almanac and Tables during the Exa- 
minaiion. 

IX. — Astronomy. 

Examiner. — Jas. Glaisher, Esq., F.B.S., Boyal Observatory, 

Glreennicb. 

49. The principles of Plane Astronomy. 

50. Text Books : — Herschel's Astronomy {Longmans) ; 
first chapters. Airy's Lectures on Astronomy. Maddy's 
Elements of Astronomy. Practical Astronomy (Orr's 
Circle of the Sciences). 

61. The Examiner advises that attention be paid to in- 
terpolations, at least including second difference, and 
recommends the careful study of geometiy, particularly 
solid geometry, as well as plane and spherical trigono- 
metry. 



X.— Principles op Mechanics. 

Examiner.— Viev. Jonathan Bates, M.A., Fellow of Gonville 
and Cains College, Cambridge. 

52. The propeHies of matter, solid, fluid, and gaseous. 

53. Statics: The composition, resolution, and equili- 
brium of pressures acting on a material particle ; and on 
constrained particles; machines; attractions. 

54. Dynamics : the laws of motion ; impact ; projec- 
tiles ; constrained motion ; central forces ; oscillation. 

55. Rigid Dynamics : Motion of a rigid body about a 
point ; — of a free rigid body ; — of a system of rigid bodies. 

66. Hydrostatics: Pressures of fluids; equilibrium of 
floating bodies ; specific gravity ; elastic fluids ; machines ; 
temperature and heat ; steam; evaporation. 

57. Hydrodynamics : Motion and resistance of fluids in 
tubes, &o. ; waves and tides. 

58. Pneumatics: Mechanical properties of air; the 
barometer, and other machines illustrating the mechanical 
properties of air, 

59. Text Books : — Todhunter's Statics, or Parkinson's 
Mechanics. Goodwin's Mathematics. Miller's, Phear's, 
or Besant's Hydrostatics. Webster's Theory of Fluids. 
Th?i treatise on this subject in Orr's Circle of the Sciences. 
Golding Bird's Elements of Natural Philosophy, by 0. 
Brooke ( Churchill). Lardner's Handbooks on Natural 
Philosophy. 

XI. — Practical Mechanics. 

Examiner. — T. M. Qoodeve, Esq., Professor of Mechanics at 
the Royal Military Academy, Woolwich. 

60. The applications of the Principles of Mechanism to 
Simple Machines. The Steam Engine. 

61. Text Books: — Bourne's Catechism of the Steam 
Engine (Longmans). Scott Russell on the Steam Engine. 
Nasmyth's Elements of Mechanism, with remarks on 
Tools and Machinery ( Weak]. Goodeve's Elements of 
Mechanism {Longmans). 

XII. — Electricity and MAasETisM. 

Examiner, — Charles Brooke, Esq., M.A., F.R.S., Surgeon to 
the Westminster Hospital. 

62. Construction and Properties of Magnets; Mag- 
netic Instruments; Terrestrial Magnetism; Diamag- 
netisni. 

63. Statical or Franklinic Electricity; Voltaic Elec- 
tricity; Electro-dynamics; Electro-telegraphy; Electro- 
metallurgy ; Thermo-Eleotricity ; Organic Electricity. 

64. Text Books : — Golding Bird's Elements of Natural 
Philosophy, by 0. Brooke {Churchill.) Lardner's Hand- 
books of Natural Philosophy {Walion and Maberly). 
Fleeming Jenkin's report on the Electrical Instruments in 
Class XIII. of the Exhibition of 1862, for Electro-tele- 
graphy. Herschel's Discourse on the Study of Natural 
Philosophy {Longmans) for a general view of the 
subjects. 

XIII. — Light and Heat. 

Examiner. — Richard Potter, Esq., A.M., Professor of Natural 
Philosophy and Astronomy in University College, London. 

65. What is the sense of sight? — ancient theories — 
modern definitions and hypotheses of the nature of light 
— the especial privileges of animals which possess organs 
of vision — the simple laws or properties of light required 
to be known before we can discuss the structure of the 
eye, and the construction of telescopes, microscopes, and 
other optical instruments — optical images real and> virtual 
— how do they occur in optical instruments. 

66. Why do we distinguish between Physical and 
Geometrical optics ? — what are double refraction of light 
— polarization of light — interference of light — examples ' 
of these properties, how shown — phenomena of recurring 
colours— examples — how are explained the colours of the 
soap bubble — the colours seen on looking towards a light 
through the feathers of small birds — the colours of mother 
of pearl — the rainbow, &c., &c. — the laws 9f the inter- 
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feience of polarized light — to describe cases of these 
splendid phenomena. 

67. What ai-e the definitions of hent, radiant, latent, 
and sensible ? — what is meant by caloric ? — hypotheses of 
the nature of heat — capacity of bodies for heat — the tem- 
perature of bodies — how measured by instruments — de- 
scriptions of thermometers and pyrometers — ^the scales of 
thermometers — how compared — how the volumes of 
solids, liquids, and gases, depend on their temperature — 
absolute zero of cold — elastic force of vapours and gases 
produced by heat employed in steam and air engines — 
winds from the unequal heat of the atmosphere. What 
are the connexions and analogies of heat and light ? 

68. Text Books : — The Library of Useful Knowledge. 
Brewster's Optics (Cabinet Cyclopsedia). Potter's Physi- 
cal Optics, the descriptive and experimental treatise (or 
part first) ( Walton and Mdberly). 

XIV. — CHEMISTSr. 

Examiner. — A. W. Williamson, Esq., F.R.S., Professor of 
Chemistry, University College, Iiondon, President of the 
Chemical Society, 

69. Preparation and properties of the chief gases, acids, 
bases, and ealts. Laws of combining proportion by weight 
and by volume. Analytical processes for the detection 
and separation of metals, acids, &c. Preparation and 
distinctive properties of the chief kinds of alcohol, of 
organic bases, fixed and volatile organic acids, sugars, 
woody-fibre, starch, &c. 

70. Candidates are expected to be able to explain de- 
compositions by the use of symbols. Questions illustra- 
tive of general principles will be selected from the follow- 
ing, amongst ottier manufactures : Metallurgy of Lead, 
Iron, and Copper ; Bleaching, Dyeing, Soap-boiling, Tan- 
ning ; the manufacture of Coal-Gas, Sulphuric Acid, 
Soda-Ash, &c. 

71. Text Books: — Fownes' Manual of Elementary 
Chemistry. Miller's Elements of Chemistry. 

XV. — Mining and Metallueoy. 

Examiner. — J. Arthur Phillips, Esq., Civil Engineer, Graduate 
of the Imperial School of Mioes of France, &c. 

72. Candidates should be able to identify with facility 
the ores of the more common metals, and be acquainted 
with their chemical composition. They should also be 
familiar with the forms of occurrence of the various me- 
tallic ores, and the usual methods employed for their ex- 
traction and subsequent purification by cfushing, stamping, 
and washing, &c. Underground surveying, the principles 
of ventilation, particularly as applicable to collieries ; 
a knowledge of furnace assaying, and a general ac- 
quaintance with the metallurgy of the more important 
metals are also required. 

73. First-class certificates can be given to those only 
who have either acquired some practical knowledge of 
mining, or who possess a special acquaintance with the 
metallurgy of at least one of the useful metals. 

74. Text Books : — Dana's Mineralogy ( Trubner and Co., 
Paternoster-row). Mitchell's Assaying (^ot'Hiere). Manual 
of Metallurgy ( Griffin). Useful Metals and their Alloys 
{JBouhion and Wright). Ure's Dictionary of Arts, Manu- 
factures, and Mines (Longmans). Percy's Metallurgy 
{Longmans). Metallurgy of Iron, Truran (Span). 

XVI.— Botany. 
Examiner. — Daniel Oliver, Esq., F.R S., F.L.S., Professor of 
Botany in University College, London, and Librarian of the 
Herbarium at the Royal Gardens, Kew. 

75. Sect. I. — The Stixicture of Plants and Vegetable 
Physiology. The Functions of the Various Organs, and 
their Morphological Relations. The Nature of the Prin- 
cipal Tissues. The Meaning of Botanical Terms. The 
application of Structural and Physiological Facts to 
Practical Purposes. 

76. Sect. II. — Systematic Botany. The general prin- 
ciples upon which the Classification of Plants is based. 



The distinctive characters of the principal British Natural 
Orders of Plants. Naming Common Wild Floweis at 
Sight. The sources of the most important Economic 
Vegetable Products^ — Timbers, Fibres, Fruits, Drugs, &c. 

77. Section III.— Descriptive Botany. The Art of 
Describing Plants Correctly in Scientific Language.* 

78. Text Books: — Lindley's School iiolAuy (Bradbury 
and Evans) ; Oliver's Lessons in Elementary Botany 
( Macmillan) ; Lindley's Theory and Practice of Horti> 
culture (Longmans) ; Oliver's Guide to the Kew Museums 
(pamphlet) ( W. U. Smith and Son). 

79. Candidates will be expected to return three correct 
answers to questions in Section I., three in Section II., and 
at least two of the plants must be described and referred 
to their respective natural orders in Sect. 111. 

80. Students are very strongly recommended to the fre- 
quent practice of describing plants ; at first on forms or 
" schedules," as given in Professor Oliver's " Lessons," 
page 59, and, when sufficiently advanced, at length, as 
in the examples given at page 293 of the same work, 
and in Dr. Lindley's " School Botany." 

XVII. — Agbioulture. 
Examiner. — J. C. Morton, Esq. 

81. A few questions will be put (?n each of the three 
principal departments of Agriculture, viz.: — (1) The 
tillage, drainage, and manuring of the soil ; (2) 't'he cul- 
tivation of plants ; (3) Live-stock management and the 
meat-manulacture. A certificate of proliciency will be 
easily obtained by any one able to direct the labour of the 
farm, who has been accustomed to consult any of the 
standard works on English Agriculture. 

XVIII. — Animal Physiology in Relation to Health. 

Examiner. — John Marshall. Esq.,F.R.S., F.R.C.S., Surgeon to 
the University College Hospital, and Lecturer on Auatomy 
in the Qovernment Department of bcience and Art. 

82. The general principles of Animal Physiology, «id 
the application of them to the preservation of health and 
to the wants and emergencies of daily life. 

83. Text Books: — Carpenter's Animal Physiology, 
1859 (Bohn). Lardner's Animal Physics (Walton and 
Maberly). Translation of Milne Edwards' Manual of 
Zoology (Senshaw). Marshall's Descriptions of the Human 
Body, with Atlas (Day and Son), for details of Anatomy. 

XIX. — Domestic Economy. 

Examiner The Very Rev. Richard Dawes, F,B.S., 

Dean of Hereford, 

Questions for Male and Female Candidates. 

84. Domestic Economy being mainly baaed on the 
applications of Chemistry and Physiology, both male 
and female candidates will be required to show an ac- 
quaintance with the I'udiments of these sciences. It 
should embrace the phenomena of nutrition, lespiration, 
the functions of the skin, &c. ; the rationale of lighting, 
warming, ventilating, cleaning, disinfecting, &o. ; of 
cooking, preserving, &c. ; and the origin and manufacture 
of household articles, as far as this may be necessary for a 
correct appreciation of their relative value for use, and for 
the detection of defective quality, adulteration, or fraud. 

85. The essentials of a healthy and comfortable dwel- 
ling — clothing lb relation to sanitary principles — food, 
animal and vegetable. Dietaries. Efiects of stimulants 
and narcotics. Fuel, and other household stores. 
Weights and measures. Keeping of household accounts. 

Questions for Male Candidates only. 

86. Materials and appliances involved in the construc- 
tion of dwellings. Co-operative Building and Investment 
Societies. Mutual Provident Societies for various pur- 
poses. Savings' Banks. Present and deferred annuities. 



* Living specimens are provided for the Examination by the 
Society of Arts, 
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Questions for Female Candidates only. 

87. The management of infante. The care of the sick, 
&c. 

88. Text BookB: — For Introductory Scientific Know- 
ledge : — Laws of Matter and Motion (Chambei-s' Educa- 
tional Couree) (Chambers). Mechanics of Familiar 
Things, by Thomas Tate (Longmans). Experimental 
Chemistry, by Thomas Tate (Longmans). I'hysiology 
for Schools, by Mrs. C. Bray (Longmans). For Domestic 
Economy in general : — A Manual of Domestic Economy, 
by Tegetmeier (Home and Colonial School Society) . House' 
hold Economy, by Margaret Brewster (Constable and 
Co.). Domestic Economy (Gleig's School Series) (Long- 
mans). 

XX, — Political and Social Economy. 

Examiner. — Charles Neate, Esq., M.A., M. P., late Profesaor of 
Political Economy in the Univeisity of Oxford. 

89. Text Books : — Adam Smith (M'Culloch's edition). 
Principles of Political Economy, by John Stuart Mill. 

90. Some knowledge of the Commercial, Financial, 
and statistical history of the United Kingdom will be re- 
quired, for which "Porter's Progress of the Nation," 
" M'Culloch's Commercial Dictionary," and " Merivale's 
Lectures on Colonisation and the Colonies" (new edition), 
may be consulted. 

91. N.B. — The Principles of Political Economy, by 
John Stuart Mill, need be studied by those alone who 
aspire to a first-class certificate. 

XXI. — GeooRAPHr. 

Examiner. — Wm. Hujihes, Esq., F R.G.S., Professor of 
Geography in Queen's College, London. 

92. Candidates must show a sound knowledge of Ele- 
mentary Geography, physical and descriptive. Such know- 
ledge must embrace an acquaintance with at least the out- 
lines of the great natural features of the globe, the political 
divisions of countries, and the localities of towns and other 
places of importance. This knowledge will be looked for 
in fuller extent with regard to the British Islands, and 
the various portions of the British Empire, than with 
regard to other countries. The growing importance 
of the colonial dependencies of Britain renders a know- 
ledge of their geography now more than ever neces- 
sary. The North American and Australian colonies of 
Britain are hence proposed as a subject for more especial 
study on the part of the intending candidates for the 
ensuing year's examinations, and their attention is directed 
to them accoidingly. In evidence of the knowledge 
possessed regarding those regions, the candidate will be 
required to sketch, from memory, a map of any one of 
the North American or Australian colonies that may be 
named by the examiner. Such sketches need not possess 
accuracy of detail, but should at least show the general 
direction of coast-lines, mountain-chains, or river- courses, 
with the localities and names of the principal towns. 

93. Candidates who aim at the highest class of certifi- 
cate should be also prepared to answer such quesi ions upon 
Geography in its relation to the Physical Sciences and the 
History of Mankind, as involve a general acquaintance 
with the subjfct of Climate, the laws of Meteorology, 
the Distribution of Plants and Animals over the Globe, 
the leading outlines of Geology, the Ethnographic 
Division of the Human race, and the commercial 
resources of different lands. This kind of knowledge is 
looked for, not in place of geographical knowledge of a 
more elementary kind, but as supplementary to it, and 
throughout based upon it. 

94. Text Books : — Manual of Geography, by William 
Hughes (Longmans). Guyot's Earth and Man (Parker 
and Son). Physical Geography, by Sir John F. W. 
Herechel (A. and C. Black). Page's Introductory Text 
Book of Geology ( Blackwood). Tlie School Physical Atlas 
(either Johnstone's, Philips's, or that published by the National 
Society). 



XXII. — English History. 

Examiner. — C. H. Pearson, Esq., M.A., Professor of Modem 
History, King's College, London, 

96. English History and English Constitutional History. 
Text Books : — The Student's Hume. Creasy's Rise and 
Progress of the English Constitution. 

96. Special subject : — The Reigns of John and Henry III. 
Text Books :—Lingard ; and Blaauw's Barons' War. 

97. The Examiner advises that candidates should learn 
to connect and compare various periods with one another, 
and to follow the history of institutions more continu- 
ously through successive stages of growth. They are 
also warned against that habit of declamation and elo- 
quent reflection which occupies time and space that might 
be employed to better advantage in a more careful recol- 
lection of facts. The first class would be considerably enr 
larged if the candidates would accustom themselves to 
answer questions on paper from time to time in the course 
of their reading, and to submit such answers for criticism 
and correction to those who superintend their studies. 

XXIII. — English Literature. 

Examiner. — Rev. Samuel Clark, M.A., P.R.G.S,, Cliairman of 
the Board of Examiners. 

98. Any two, but not more than two, of the authors in 
the following list may be taken up for examination : — 

Shakspeare. — Macbeth ; Henry V. ; The Tempest. 

Milton. — Paradise Lost, Books I. to VI. 

Butler. — The Analogy. 

Reed. — Lectures on the History of English Literature. 

99. Candidates are recommended to make a very care- 
ful study of the text of the authors they may select. The 
questions on each author will be divided into two sections, 
the first intended to test the candidate's acquaintance with 
the text, the second his knowledge of the subject-matter 
and his critical and literary information. Full marks will 
not be given for answers in the second section, if those in 
the first section do not prove satisfactory. 

100. The Examiner, though he speaks generally favour- 
ably of last year's papers, says that some of the candidates 
" have indulged in needless circumlocution, in some cases 
repeating the phraseology of the questions ; and several 
of the best qualified candidates have shown a want of due 
acquaintance with the technicalities of grammar." 

XXIV. — Logic and Mental Science. 
Examiner. — (Will be appointed.) 

101. Logic: Candidates will be expected to answer 
questions on the different processes of thought, and on the 
connection of thought and language. Eveiy Candidate 
must attempt to analyse examples of reasoning, and to 
detect fallacies. 

102. Text Books : — Whateley's Elements of Logic, or 
Thomson's Outline of the Laws of Thought. 

103. A Candidate for a second or third-class Certificate 
will be expected to prepare, in addition, any one of the 
following books which he may select : — Mill's System of 
Logic, Book III., of Induction ; Bishop Butler's Sermons ; 
Paley's Moral Pliilosophy ; Dugald Stewart's Philosophy 
of the Human Mind , Volume I. 

104. A Candidate for a first-class Certificate will be ex- 
pected to prepare any two of these works which he may 
select. 

XXV. — Latin and Roman History. 

Examiner. — Rev. F. Temple, D.D., Head Master of Rugby 
School. 

105. Cicero de Senectute and de Amicitia. Virgil. 
JEneid, Book xii. 

106. Roman History to the death of Augustus C«sar. 
Text Book : — Liddell's History of Rome, in one volume. 
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XXVI.— Fbekch. 

Examiner, — Alphonse Mariette. Esq., M.A., Professor of 
French, King's College, London. 

107. The Examination paper will be divided, into three 
parts. 

108. The first will comprise grammatical questions and 
an extract from a modern French writer, to be translated 
into English. Candidates merely aiming at a 3rd class 
certificate should confine themselves to this first part, 

109. The second part will comprise, together with a few 
grammatical questions, an English extract to bfc translated 
into French, and a list of idiomatic expressions to be ren- 
dered from French into English, or vice versi. This 
should be done satisfactorily by the candidate who aims 
at a 2nd class certificate. 

110. In the third part, candidates for a 1st class cer- 
tificate will have to tra^islate an English extract into 
French (to which great importance is attached), and to 
answer properly (in French] some elementary questions on 
the two following subjects : — 

1. French literature in the first half of the 18th 
century, comprising the great writers that were born 
between the years 1651 and 1700 from (Fenelon to 
Voltaire). 

2. The History of France, from the Treaty of Eys- 
wick to that of Aix-la-Chapelle (1697 to 1748). 

111. Books recommended: — Mariette: Half-Hours of 
French Translation ( Williams and Norgate, London and 
Edinburgh). Nisard : Histoire delaLitteratureFrangaise, 
vols. 3, 4 ( Williims and Norgate). Masson : Introduction 
to the History of French Literature {Black, Edinburgh). 
Duruy : Histoire de France, vol, 2 ( Williams and 
Norgate). 

112. The Examiner, in speaking of last year's papers, 
says: — " The translations from English into French were 

throughout very incorrect, and, like the grammatical 
answers in the 8rd class papers, betrayed a general ab- 
sence of progressive and systematic study." 

XXVII.— German. 

Examiner. — Dr. Wintzer, Teacher of German in King's 
College, London. 

113. Schiller's Geschiohte des dreiszigjahrigen Krieges. 
Schiller's Jungfrau von Orleans. Gothe's Egmont. 
Kohlrausch's Deutsche Geschichte. 

114. Extracts from each of the above works will be set 
for translation. Each candidate must translate at least 
one of them. First-class certificates will be given to 
those only who translate well from English into German 
and write in German a well-expressed essay, on a subject 
which will be announced to them when they come up for 
examination. 

XXVIII.— Italian. 

Valeria Pistrucci, Esq., Professor of Italian in King's College, 
London. 

115. Candidates for first-class certificates will be re- 
quired to translate into Ensliah some extracts from the 
following works : — Dante, L'Inferno ; Petrarca, Trionfo 
della Morte ; Ariosto, Orlando Furioso, cantos 1 and 2 ; 
Tasso, La Gerusalemme, cantos 8 and 9. They must 
Sklso translate into Italian an extract from some English 
author ; answer some grammatical questions ; and give the 
proper or approximate English equivalents for a cer- 
tain number of Italian idioms. 

116. Candidates for second and third-class certificates 
will be required to translate into English selections from 
the following modern prose writers — Foscolo, Botta, 
Manzoni ; and to answer some grammatical questions. 

XXIX.— Spanish. 

Examiner. — B. B. Agairre, Esq., Lecturer on Spanish in King's 
College, London. 

117. Candidates for a first-class certificate will have to 
translate an English passage into Spanish, to render into 



English or French several idiomatic phrases, and to write 
in Spanish a short essay. 

118. Candidates for a second-class certificate will have 
to translate from English into Spanish, and to answer 
seveial questions upon the Spanish verbs. 

119. Candidates for a third-class certificate will have 
to translate from Spanish into English, and to answer 
several grammatical questions. 

120. Books recommended : — Conquista de Mejico, por 
Dn. Jose Morales Santistevan; Trozos escojidos delos 
mejores hablistas espanoles, por Dn. Carlos Ochoa ; Estu- 
dios filoldjlos, por Dn. Manuel Martinez de Morentin. — 
Hallam, Literature of Europe. 

XXX. — Freehand Dbawins. 
Examiner. — F. S. Gary, Esq. 

121. In freehand drawing the Candidate will be re- 
quired to show a practical knowledge of the principles 
usually applied in the imitation of natural and artificial 
forms, such as furniture, manufactured articles, ornament, 
foliage, and the human form. 

XXXI. — Geometrical Drawing. 

Examiner. — Thomas Bradley, Esq., Professor of Geometrical 
Drawing in King's College, London. 

122. Practical Geometry, or Geometrical Drawing, re- 
quired by the Mechanist, Engineer, Builder, and all in 
any way employed in the art of construction. The Can- 
didate will be examined in Practical Plane Geometry, 
the construction of right line figures of given areas, and 
of curve lines required in the arts, &o. ; in Practical 
Solid Geometry, Elementary Problems on the line and 
plane, and their combinations, the representation by 
orthographic projection of simple solids from conditions, 
and in the principles of Development as used in the con- 
struction of Maps, &c. ; and in Elementary Perspective 
Projection as far as it is required by the Architect. 

123. Text Books : — Geometry, Plane, Solid, and Sphe- 
rical ( Library of Useful Knowledge) is especially recom- 
mended as a work to be studied on Theoretical Geometry. 
— Elements of Geometrical Drawing, published by the 
Committee of Council on Education, 2 parts ( CAcr^man 
and Hall). — Hall's Elements of Descriptive Geometry 
for Students in Engineering. Heather's Descriptive 
Geometry. Also the following French Works : — Elemens 
de Geometric Descriptive, par S. F. Lacroix ; Traite de 
Geometric Descriptive, par Lefebure de Kourcy ; Nouveau 
Cours raisonne de Dessin Industriel, par Armengaud, atntf, 
et Armengaud, jeune, et Amouroux ; Bardin's Works on 
Descriptive Geometry. 

124. The Examiner, in his remarks on last year's paper*, 
says " There is still a general failure in the Solid Geo- 
metry, owing to a want of knowledge, both theoretical and 
practical, of that of the line and plane in space ; this 
deficiency compels the candidate to employ awkward and 
circuitous constructions which admit of far easier and 
more accurate methods. The candidates frequently dis- 
regard the conditions, and give in constructions having 
no reference to the question before them." 

XXXII.— Theory op Musio. 
Examiner.— 3 oha Hallah, Esq. 

125. Notation, the modern modes, intervals, time, sig- 
natures, the stave, transposition, modulation, terms, and 
characters in common use. 

126. The Elements of Harmony. 

127. Musical History and Biography. 

128. Arrangements must be made, in the Previous Ex- 
aminations by the Local Boards, to test Candidates, by 
oral examination, in their knowledge or appreciation of 
the sound of musical successions and combinations. A 
form of the test to be used for this purpose by the Local 
Board at the Previous Examination will be sent by the 
Council to such Local Boards as may apply for it, in due 
time before tlie Examination. 



